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EDITORIAL 


ABDOMINAL SECTION IN HORSES 


Progress in the scientific sphere is continuous but overall the accumulation of and 
the addition to the sum of knowledge is a slow and gradual process, The glory attending 
upon the introduction of a worthwhile therapeutic product or surgical procedure comes 
to few. 

Every now and then news of a vital discovery bursts upon an astonished world. 
These occasions may have spectacular psychological results. The people are thrilled 
with hope and often they anticipate effects far beyond the powers of the new product 
or method or the design of those by whom it was conceived. Despondent research 
workers who have toiled diligently on other tasks and without reward are spurred 
to further effort in a spirit of emulation. Some workers gaze at the new vista with 
jealous eyes and are tempted to desert their present viscous tasks in order to share in 
the glory of the new adventure. Progress in the medical field has been marked by a 
series of “jumps ” each of which has been signalled by a great event. In the nineteenth 
century medical science was illuminated and widened beyond all previous comprehension 
by the work of three great men, Simpson by his pioneer work on anaesthesia, Pasteur 
who propounded the germ theory in relation to the cause of disease and Lister who 
introduced antiseptics into the operating theatre. 

Each of these men initiated a revolution in the field of surgery and all the wonders 
of modern surgery stem from these epoch making events. Pain and infection were 
brought under some control and the operating theatre was bereft of much of its terror. 
Surgical interventions which had been fraught with grave danger, and sometimes 
deemed impossible, were made safe and possible. 

In the present century surgery has advanced far beyond the limits encompassed 
by the fundamental discoveries of earlier years and the stimulus has been provided by 
three factors; the introduction of aseptic technique, chemo-therapy, and the remarkable 
advances that have been made in the methods for the induction and control of 
anaesthesia. By these aids all parts of the body, including the thorax and the cranium, 
are laid open to the surgeon and he can devote all his attention to the practice of his 
art without extraneous worry for the general safety of the patient. It is in human 
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surgery that these things have made their greatest impact but one must remember and 
acknowledge that credit for many innovations must be given to the workers in experi- 
mental surgery whose patients are animals, humble dogs, cats and rodents. Veterinary 
surgeons have watched this progress with great interest and when possible they have 
not hesitated to apply the new procedures to their own work. The basic principles of 
surgery are the same no matter the species of the patient, but application in practice 
is widely divergent. The human patients are all of similar anatomical design, they 
are never too big or too small, environment can be controlled to a greater degree and 
preparation, anaesthesia, and post-operative care are in the hands of specially trained 
assistants. It is possible to approach this state of affairs in the case of the small 
animal patients but with regard to the larger farm animals, horses and oxen, physical 
and environmental conditioms are not conducive to delicate feats of surgery and the 
absence of a retinue of trained assistants adds further difficulties. For instance, in the 
event of abdominal section the manipulation of the colon of a big horse is fraught with 
difficulties which physically preclude any surgical intervention other than simple 
puncture; also the risks of infection are terrific for the environment cannot be controlled 
to a degree comparable with a human or canine operating theatre. 

There is no doubt that there are instances such as those caused by volvulus or 
enteric calculi when the trouble could be resolved by surgical intervention if that were 
possible and practicable. Now that we can utilise the beneficial coverage against 
infection provided by the antibiotics, and sulpha drugs, and modern anaesthetic methods 
can induce complete relaxation, the policy of despair should give place to that of 
hope, and abdominal sections should be attempted in selected acute abdominal cases 
such as volvulus. 

In this issue we publish an account of an abdominal section performed.on a 
donkey. The damaged portion of the gut was excised and end to end anastomosis of 
the healthy parts was effected. The operation was successful. 

It is acknowledged that a donkey is of a suitable size to encourage abdominal 
surgical adventures. A horse suffering from twisted gut is doomed to an excrutiating 
and painful death. Anaesthesia can give him welcome relief from his misery and 
pain so why not open the abdomen and see if the root of the poor beast’s trouble could 
be resolved also. It is a pity that the aids to safer surgery did not eventuate during 
the golden days of the horse for one of the greatest killers of that noble slave was 
volvulus and veterinary surgeons had to stand by in despair. 


Yur 
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LAPAROTOMY AND BOWEL RESECTION IN 
AN AGED MALE DONKEY 


Mrs. K. B. SIMONS and Mr. A. G. LIMONT, Ms.R.C.V.S. of Teddington, 
Middlesex, and Miss S. GOLDRING (Student, R.V.C.) 


Subject: Aged male donkey, 20-25 years old, and in fair condition. 


History: Observed by the owners to be miserable, tucked up and straining to defaecate 
repeatedly. 


28.12.58. Rectal examination revealed a rectum empty for about 18”. Beyond that 
point there was a large impacted mass. It was spherical in shape and wedged firmly 
in the mucous membrane. 


By manipulation against the left flank together with warm soapy water and liquid 
paraffin enemas we were able to remove this mass. It was then noted that a fibrous 
cord seemed to run across the pelvic inlet from the right iliac to the left lower 
inguinal area. There was some tension almost as though the mesentery was twisted 
like a cord. 


The temperature of the donkey was subnormal, its pulse was regular but weak 
and there were general signs of exhaustion. Chlorpromazine hydrochloride 150 mg. 
was injected intramuscularly and three draughts of linseed oil ({ pint) each containing 
tincture of ginger 2 drachms and tincture of nux vomica 2 drachms were left with the 
owner for further administration. 


29.12.58. No physical change in the subject other than the bodily depression was 
more pronounced, 


Temperature and pulse as before. 


Further enemata were administered without effect. They were voided immediately. 
The possibilities of surgical intervention were discussed with the owner who was 
most helpful and co-operative. 


30.12.58. Bodily depression was more pronounced. Temperature 102°, pulse weak, 
respiration laboured, straining repeated and continuous. Destruction or surgical inter- 
vention being essential, the owner gave consent for surgical intervention and the donkey 
was moved to a deep straw bed in the owner’s garage where good lighting was available. 


Anaesthesia was induced by the intravenous administration of chloral hydrate in 
the standing position. The patient subsided very peacefully after 1 oz. had been given. 
The body was then rotated so that the left lower flank was uppermost. The operation 
area having been clipped and shaved, deep anaesthesia was obtained by giving a further 
4 oz. of chloral hydrate and 10 cc. Nembutal. Relaxation was excellent. The para- 
median site for incision was chosen. On incising the peritoneum a mass of ballooned 
small bowel emerged; no useful examination could be made at this stage because the 
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gut was distended with gas. The gas was removed by tapping with a large bore 
hypodermic needle—this took some time. 


The whole of the small bowel was of a livid colour, the mesenteric glands were 
congested but there was no evidence of acute peritonitis. All available intestine was 
then drawn out of the incision for inspection. The small intestine although livid in 
colour was normal otherwise; the colon and caecum were thoroughly impacted and 
could not be moved despite much effort. 


The anterior 6” of rectum were obstructed by 2 or 3 firm, large balls of ingesta. 
In front of these about 12” of the gut was gangrenous in patches. The remainder of 
the exposed gut was inflamed but empty. 


All bowel was replaced except the affected area which was packed in hot towels 
and resected. Union of the gut was difficult and was done in 3 stages: — 


(a) continuous suture of mucous membrane, 
(b) continuous suture of muscular walls, 


(c) continuous lembert suture of the wall of the bowel carried on to repair the 
incision into the mesentery. 


Catgut used on the bowel was 3/0 with butted needles. The peritoneum was 
closed with a continuous No. 1 catgut. The abdominal tunic was closed finally with 
No. 2 U.S.P. braided nylon as catgut could not stand the strain involved in keeping 
the edges of the wound in apposition. It broke repeatedly. The skin was closed with 
mattress stitches of No. 2 Nylon. 3000 units of Tetanus Antitoxin, 3 grammes Srepto- 
mycin and 3 grammes dihydro Streptomycin sulphate were then injected and the 
patient was propped up on its chest. Several times during the night the donkey got up, 
moved about and lay down again. 


31.12.58. The patient was up on its feet but a little inco-ordinated at the walk. 
Temperature 100.2°, pulse weak, respiration shallow. The bladder had been emptied 
but there had been no action of the bowel. Antibiotic medication was repeated using 
Terramycin 20 cc. x 50 mg. in lieu of streptomycin. 

1.1.59. Temperature 100.4°, pulse firm, the patient was brighter and less depressed. 
It moved about freely and drank water. As there had been no bowel action, 1 gallon 
of warm soapy water plus 1 quart of liquid paraffin was introduced into the rectum by 
the aid of a long soft catheter and flutter valve. Practically the whole of this quantity 
was retained. This procedure was repeated again at night and early on the next 
morning. 


Antibiotic dosage with Terramycin was repeated. 
2.1.59. The patient was very cheerful. It ate a mixture of carrots, apples and crushed 
oats. It was drinking well, its temperature was 100.4°, and pulse and respirations were 
normal. 


Bowel action was copious and liquid with a very offensive odour. 


No further antibiotics administered. 
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3.1.59. Bowels functioning without the aid of enemata; a certain amount of grunting 
and discomfort noted when the abdomen was contracted to defaecate. 


There was an oedematous swelling 15” x 18” under the abdomen due to suture 
reaction. 


14.1.59. Skin sutures were removed. The patient was very lively. It could kick with 
great ease even when standing on 3 legs. 


The teeth were rasped to aid chewing of food and 3 pint linseed oil was given 
twice weekly to prevent further impaction. 
23.1.59. The donkey is in great fettle again. It kicks, squeals and is fully restored to 
its customary state of gross impudence. 


We publish this note in the hope that others may be encouraged to attempt 
surgical intervention in certain cases of “ acute abdomen ” in horses and donkeys. The 
size of the patient is an important factor from the purely technical point of view. 
We acknowledge that in the excellent end result which was achieved due credit must 
be given to the antibiotics employed. 


BLOOD GROUPS AND BLOOD TRANSFUSION 
IN DOMESTIC ANIMALS 


By Dr. med. vet. EWALD OTTE 
Fac. Vet, Sc., University of Khartoum. 


Since Landsteiner established the blood group system of man and thus made it 
possible to avoid haemolytic reactions in the recipient, blood transfusion has become 
a therapeutic aid which is indispensable in human medicine to-day. The mode of its 
action on the patient is well defined and regarded as composed of three fractions: 
1. the substitutional, 2. haemostatic and 3. tissue-stimulating action. The most 
important indications for blood transfusion are considered to be: all kinds of acute 
or chronic haemorrhages with heavy losses of fluid and cells, especially those which 
cannot be stopped mechanically, anaemias, burns, and hypoproteinaemic conditions. 


In animals blood transfusion has achieved the same popularity as in man, 
though veterinary surgeons all over the world acknowledge its potential value. Strong 
and repeated efforts have been made to put it into the position within the veterinary 
field which it deserves. All these efforts have been only partly successful. Blood 
transfusion has been used fairly extensively in one species (the dog) and the technique 
of transfusion has achieved a certain degree of perfection. The main problem is to 
have a donor at the appropriate time, whose blood is free of contagious agents as well 
as of incompatible serum or blood cell qualities; this is still waiting for a proper 
solution. Above all this is due to the most peculiar situation of every veterinary 
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surgeon who intends to do a blood transfusion, has, in the most cases, only a very 
small number of possible donors at his disposal, and the blood groups are much more 
complicated than those of man. 


Blood groups in animals 


The difficulty of the donor problem is recognized and it can be met by the 
establishment of blood banks. Holmes (1949), Glattli (1954), Kubisz (1955), Palmer, 
Dorsey and Hayes (1954), Schindler (1950), Schmid (1955), Theve (1956), Williams 
(1947), and many others, report their experiences with blood transfusion in dogs, 
using either fresh or stored blood or plasma. All agree that first transfusions in dogs 
are not dangerous, because of the absence of normal antibodies in this species. The 
reports of Young et al. (1951, 1952) have shown that in dogs normal antibodies rarely 
occur whereas the four agglutinogens A, B, C and D are normally present in the blood 
in varying frequencies. Nevertheless, haemolytic reactions have been observed, but 
Young and co-workers designate them as not very serious in general and sometimes 
fatal only for puppies. 

In cats according to Eyquem and Podliachouk (1954) 4 blood cell factors 
(agglutinogens) have been found, namely A, B, C and D. The factors A and B 
occur frequently, A being 85%. Natural agglutinins (antibodies) were observed to be 
present in 15% of all examined blood samples. 

In the pig Buxton and Brooksbank (1953), Saison, Goodwin and Coombes (1955), 
and Szent Ivany and Szabo (1953) succeeded in proving the relationship between 
haemolytic disease of new-born piglets and blood incompatibilities between sows and 
boars and piglings. Szent Ivany and Szabo (1954) were able to demonstrate further 
the presence of 4 naturally occurring agglutinins and 4 corresponding agglutinogens 
in pigs, and during their investigations came across 12 or 15 possible blood groups. 

In sheep several different types of antibodies have been demonstrated. Millot 
and Eyquem (1955/56) used iso- and hetero-immunisation technique (with goats) and 
agglutination and haemolysis for the cross test. They found 11 blood factors in the 
sheep, named from A-K, part of which is only demonstrable with the help of goat, 
others only by sheep immune sera. The significance of these antibodies, which do not 
occur naturally, is low in transfusion except in repeated cases. But Govindan Nayar, 
Nambiar and Satchidanandan (1951) report on their investigations in unsensitized 
sheep, and state that they discovered a series of normal agglutinins and agglutinogens, 
which enabled them to divide these sheep into 3 groups. They did not succeed in 
establishing a complete system, but for blood transfusion it is sufficient that their 
research revealed the presence of normal antibodies in the blood of sheep. 

In horses the blood group conditions are best known. There is a well defined 
blood group system of 6 factors in the horse, named A, B, C, D, E and F, as was 
demonstrated by Schermer (1934), Schermer and Kaempffer (1933, 1936) Kaempffer 
(1935 a and b) and Hofe (1935) in Germany. This group of workers succeeded also 
in producing a certain amount of test sera and blood corpuscles, with the help of 
which they did extensive investigations on the distribution of the factors in the 
different breeds of horses in Germany, as well as their inheritance. This enabled them 
to clear cases of doubtful paternity in thoroughbreds. In their work they used normal 
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agglutinins which according to them occur in about 50% of the horses and cross- 
testing was done in special glass tubes; the sera was diluted 1: 1 with normal 
saline solution. Thus they were able to state that the factors A and B occurred in a 
very high percentage among the horses examined. The other factors occur in lower 
rates, some in only a very few cases (under 1%). The coincidence of the agglutinins 
a and # corresponded to the absence of the agglutinogens A and B (and vice versa). 
Therefore Schermer et al. claimed that these qualities were in conformity with that 
rule of Landsteiner which says that (in human beings) the agglutinin must be 
present when blood cell factor A is absent, or @ must occur in blood lacking B, or 
a f in blood not containing A or B. 


Unfortunately the work of Schermer and his co-workers was stopped by the last 
war. The test sera and cells deteriorated and, with the decreasing importance of the 
horses, further work was not undertaken again. So the only reseult remaining of these 
intensive studies is our knowledge of the existence, distribution and inheritance of 
the horse blood groups and their significance in blood transfusion. The so called 
“Indian System ” of horse blood groups, established by Balakrishnan and Yeravdekar 
(1950) consisted of the groupings A, B, AB and O. Matsumoto (1943) also found 
similar groupings, but these seem untenable because of the above mentioned facts. 
Bruner and Doll (1953) also seem to feel that these systems are not satisfying, as they 
found in 37 mares, having foals with haemolytic disease, only 8 sensitized against A, 
the rest not against B, but against any other undefined factor. Bruner and Doll 
concluded that several systems of blood groups should be involved in the haemolytic 
disease. But in the writer’s view it seems to be more likely that those authors 
unconsciously met various blood types fitting into the system established by Schermer 
and co-workers (“ Schermer System ”). 


During the period after the war, blood group research work in equines was 
undertaken again by a number of French workers. Podliachouk and Eyquem (1952, 
1953) and Eyquem and Podliachouk (1952, 1954), using the agglutination test, were 
able to state that 4 factors occur in horses and 4 in mules, part of which are identical; 
later they found 6 factors in donkeys (from A-F) all of which except B occurred in 
horses as well; obviously this showed that they are close to Schermers system of 
blood groups. 


In cattle the situation is similar to that in sheep. A lot of work has been done in 
the past on systems either based on normal iso-antibodies or immune iso- and hetero- 
antibodies. The latter found by Ferguson (1941, 1947) Ferguson, Stormont and Irwin 
(1942) Humble (1954), Mistakallo and Rislakki (1949), Stormont, Owen and Irwin 
(1951) is a very extensive system of over 40 factors produced by first sensitizing cows 
with the blood of others, later rabbits with the blood of cows. Testing was done with 
the help of haemolysis. This system has great importance in genetics and a practical 
application for the determination of doubtful paternity, identical twins, etc. Its 
importance in blood transfusion is lower, except for the fact that it shows the possibility 
of producing immune antibodies by repeated transfusions. There is another system 
which has achieved great significance in blood transfusion work. It is based on normal 
iso-antibodies, occurring in at least 50% of all cows without their being sensitized 
previously. The first attempts to find this system were done by Little (1929). He 
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found that the sera of cattle were peculiar in regard to the behaviour of their 
agglutinins and that they differed in three important points from that of man or other 
animals: Firstly, in the very characteristic form of agglutination of cattle erythrocytes, 
called by him “ typical mass agglutination”. That means the tendency of agglutinated 
cattle erythrocytes to form stable masses or dense layers of cells attached firmly to 
the wall of the tube or the surface of the slide. Secondly, in the fact that 
agglutinins were labile. Little observed that cattle sera lost their ability to clump 
erythrocytes together sometimes only after 23 days, but in other instances as short 
as 48 hours, when kept in a refrigerator. He was also able to destroy the agglutinating 
ability of cattle serum by heating it for half an hour at 60°C. On the other hand he 
could restore these naturally or artificially inactivated sera by adding fresh agglutinin- 
free cattle serum. In this way he demonstrated, without committing himself, that, 
strictly speaking, cattle sera do not “ agglutinate” but “ conglutinate ”’; nevertheless 
he and other authors, for purpose of convenience, carry on calling the process 
“ agglutination ”. Thirdly, in the fluctuation of the agglutinin titres of the sera. This 
phenomenon is known also in human medicine, but not to the extent to which Little 
saw it in cattle sera. In the serum of these animals the agglutinins sometimes disappear 
totally and in other sera they appear suddenly. This is due very likely to the low 
titres of agglutinins in cattle sera in general. Little thinks that there is a relation 
between titre fluctuations and the type of feeding (green food or not), the stage of 
lactation and pregnancy, intercurrent diseases, as for instance mastitis, etc. Little did 
not, however, succeed in overcoming the difficulties arising from the last two mentioned 
peculiarities of cattle sera and thus his system grouping normal iso-antibodies and 
agglutinogens is not complete. Based on his fundamental observations, his work was 
continued by Schermer and Otte (1953 a and b). These workers were able to confirm 
all the details given by Little in regard to lability and titre fluctuation of the sera as 
well as “mass agglutination”. After having developed a method to keep the cattle 
sera stable over a longer period by freezing or lyophilizing immediately after collection, 
they discovered a group system of 7 agglutinogens and 7 agglutinins, namely A, B, 
C, D, E, F and G and Anti-A to Anti-G by extensive cross and absorption tests. 
The agglutinins occurred naturally in over 50% of the cows and, with the help of 7 
different test sera, 94.06% of 438 different cattle blood were classified. In continuation 
of this work Tolle (personal communication) later found another 4 factors, making a 
total of 11, part of which after Rendel, Tolle and Neimann-Soerensen (1957) are 
identical with some in the American immune antibody system. 


Blood transfusion in animals 


A. Donor selection 


Arising out of the more or less comprehensive studies on the blood group systems 
of animals, we gain two facts which are of great importance in blood transfusion work. 


1. In nearly all species of domestic animals normal iso-antibodies were found; in 
some of them even extensive normal antigen-antibody systems could be established. 
The only exception to this rule is the goat—presumably because that animal has not 
been investigated thoroughly. 
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2. The animals show great readiness to produce by sensitisation those antibodies 
which they could have in their serum according to the structure of their corpuscles, but 
which in fact they often do not have. An analogous process to this is hardly known in 
man (only when A and A come together) for his ABO-system is always complete; that 
means the antibodies whose presence is admitted by the absence of A, B or AB, can 
occur safely in the serum (Landsteiner’s rule). In the horse for instance Schindler 
(1949) describes a case of production of a new serum quality by blood transfusion, 
revealed by agglutination cross tests before, and 5 days after, the transfusion. Similar 
facts have been reported in the sheep by Millot and Eyquem (1955/56) and in the 
dog by nearly all authors who have dealt with blood transfusion in this species. The 
background of this is still obscure. Progress is made only in cattle, for which species 
Rendel, Tolle and Neimann-Soerensen (1957) state that the agglutination test (strictly 
speaking “ conglutination test”), practiced in Germany for the classification of cattle 
blood with the help of normal antibodies, and the haemolysis reaction, used in the 
U.S.A. for the testing of immune antibodies, are closely related reactions, differing only 
in the kind of complement used, and that 6 of the “ conglutinating ” test anti-sera of 
Germany are identical with 6 of the U.S.A. haemolysing ones. 

The conclusions we have to draw from these facts are that repeated transfusion 
in animals is definitely risky, and the random first transfusion should also be expected 
to be so, especially now that the occurrence of normal antibodies in nearly all species 
of domestic animals has been demonstrated. In fact severe shocks have often been 
observed in all species of animals in which blood transfusion has been used as a 
therapeutic means. In horses and cows the writer saw several cases of varying severity. 
Schermer jr. (personal communication), while testing his new apparatus for blood 
transfusion in large animals (1951), happened to produce haemolytic reactions. Hupka 
and Behrens (1953) criticise the methods of donor selection because of the occurrence 
of shocks. Fourie (1935) described the production of adverse reactions in horses by 
application of various methods, i.e. even by transfusion of a solution of haemoglobin 
from incompatible blood. Recently a Russian author, Sen’kov (1957), published a 
report on the results of transfusions of incompatible blood in cows. He observed them 
to develop shocks, from which they recovered, and when these cows were slaughtered 
24 hours later he was able to demonstrate macroscopic and histological changes in 
various organs of the body in these cows which were given more than 160 ml. of 
blood. Whereas control cows, treated with compatible blood, showed neither the 
clinical nor the pathological symptoms of shock. 

These facts may seem to be in contradiction to the experience of many veterinary 
practitioners, but they cannot be denied, although really the coincidence of haemolytic 
reactions in animals is far lower than it was in man when human blood transfusion 
was still in the experimental stage, before the discovery of human blood groups by 
Landsteiner. The reasons for this phenomenon are manifold. Firstly, the number of 
blood factors in animals is high compared with that in human beings (A and B), and 
in most of them the blood cell qualities are complex, which stipulates the absence of 
the corresponding serum qualities. Moreover, “ Landsteiner’s rule” is not found to 
be valid in animals, except in the horse in relation to factors A and B. So not all the 
agglutinins in the sera are present as would be expected when the corresponding 
ageglutinogens are absent. Thus it happens that only about 50% of the horse and 
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cattle blood contain normal antibodies. Further, the antibody titres of sera are 
comparatively low. 

So we cannot expect shocks to happen so regularly in random transfusion as in 
man, whose blood nearly always contains antibodies of high titres, except in the case 
of ABO. Furthermore, in the case of large animals, the amount of blood infused into 
adults is generally low compared with that in man. Only in newborn calves and foals 
are relatively high amounts of blood often transfused and easily withstood by the 
recipients. But here the situation is slightly different from that of the adult because 
the newborn animal is not expected to possess normal antibodies (although not properly 
investigated) as is likewise the case in infants up to 6 months old (Dahr 1950). 

Altogether it is not surprising that the random transfusion of blood in animals 
seems not to be dangerous and therefore seems justified. But as shown earlier it is 
in fact risky, although the chance of producing a haemolytic reaction is much lower 
than in man. It is risky enough to afford sufficient reason to abandon random trans- 
fusion, which will not be in accordance with standard therapeutic rules (“nihil 
nocere ”) and ethics of the veterinary profession. Who for instance would undertake 
to answer the question how many of these blood transfusions which seemed to be well 
withstood by the patients because there were no acute signs of shock, were in fact 
subacute or clinically not manifested adverse reactions, especially when mixed up with 
therapeutic failures? Furthermore who could decide if this kind of stress acting on a 
sick animal is indicated or contraindicated in a single case? Or how many of the so 
called “ unspecific” reactions really have been due to blood group incompatibility? 
So it must be admitted that random transfusion has its hazards. 

Because of the attendant risks of adopting random blood transfusion, many 
veterinary surgeons have used a number of methods to find out if the donor’s blood 
was compatible or not, by carrying out agglutination tests in tubes or on slides. The 
simplest and mose widely used is the agglutination test with the recipient’s serum and 
donor’s blood cells. Others also took the donor’s serum into consideration and tested 
recipient’s serum against donor’s cells and donor’s serum against recipient’s cells, or 
they did the so-called “little cross test” with recipient’s serum against donor’s and 
recipient’s cells and vice versa, thus introducing negative controls into the experiment. 
All these methods have proved to be unsatisfactory and shocks have continued to occur 
in spite of their application. This is not at all surprising as we know how much more 
difficult it is to judge correctly the reactions of the low-titred animals’ sera with their 
sometimes very tiny agglutinates than to do the same with high-titred human sera in 
comparatively strong and significant reactions. Otte (1956) and Meier (1957) found 
that in horses, for instance, 4 stipulations should be fulfilled in order to avoid mistakes 
in the explanation of cross test results: 1. to use serum for the test, not plasma or full 
blood, because often very small agglutinates are easily overlooked in a not quite 
transparent fluid. 2. To use tubes for the testing, because horses serum streaks very 
easily to a large and flat drop on the slide, thus giving opportunity to dry up quickly 
and help the strong affection of horses’ corpuscle to “rouleaux” formation”. 3. To 
wait at least half an hour and 4. to have a good lamp and look at the tube from all 
directions, mainly from the side. 

In spite of observing these rules the judgment of the results is difficult sometimes, 
and safe reading is possible only with the help of the microscope. Sometimes the 
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judgment is impossible. The reading of the results requires considerable experience. 
The writer believes that when these rough methods of donor selection have been used, 
and there has been a lack of experience in the reading of the results, a great deal of 
the less significant reactions have been overlooked, thus causing many therapeutic 
failures in the application of blood transfusion. Vice versa many possible donors have 
been discarded because “ rouleaux formation ” was mistaken for a positive reaction. In 
cattle the situation is similar, except for the fact that cattle sera can be tested on the 
slide without any difficulty. 

The uncertainty of test methods made many workers continue to use “ Oehlecker’s 
biologischer Vorprobe ” (1940), a biological test, in which a certain amount of the 
donor’s blood—100 cc. in large animals—is given intravenously into the recipient, 
which is watched for half an hour afterwards for any signs of shock. The reaction in 
the positive case is, due to the small amount of blood, expected to be mild and 
therefore not dangerous. Nevertheless it is a shock that occurs if the blood is not 
compatible and it cannot be justified, because the damage which is done to a patient 
cannot be excused by the fact that it is clinically able to withstand it. Moreover this 
coarse method is not reliable, for there is no chance to establish a fixed rule for the 
amount of blood to be used. 100 cc. may be sufficient in large animals to produce 
significant signs of incompatibility but it need not necessarily produce them. So this 
test cannot be recommended for general use. However it may be adopted as a last 
precaution in addition to other more reliable methods. 

The only test, after all, which provides a high degree of safety is the so-called 
“large cross test”, used by Falter (1951), Kuhn (1950) and Otte (1956). This test 
is carried out in such a way that the recipient and at least 9 possible donors are bled 
and the sera and erythrocytes of all 10 are cross-tested, making a total of 100 
agglutination reactions. In this way one is able to get a clear picture of the recipient’s 
and donor’s blood qualities with regard to the following most important questions: 
a. Does the recipient’s serum ccntain antibodies or not? b. Are the recipient’s 
agglutinogens complex, thus stipulating the absence of a great number of agglutinins? 
Or, on the contrary have they only one agglutinogen or nothing at all, consequently 
making it more likely that antibodies in the serum occur, especially in the horse 
(Landsteiner’s rule for A and B)? The same questions are raised in regard to donor’s 
blood. 

The selection of a donor after this is easy. Provided the recipient’s blood is free 
of antibodies (wide table I, blood No. 13), we can choose any animal as donor, the 
blood cells of which are as far as possible in accordance with the structural pattern of 
the recipient’s cells, as for instance the blood No. 19 in the example. In this case, it 
is physiologically excluded that the donor could have antibodies directed against the 
recipient’s cells, which can be further checked by observing the behaviour of this 
serum in the experiment (vide table I). In case the recipient’s serum contains a strong 
agglutinin, possibly a complex one (blood No. 12 in table I), it will agglutinate most 
of the blood cells taken into the test. Now not much choice is left, and the animal 
whose blood cells have not been agglutinated is selected as the donor (blood No. 21 
in this case). 

It can even happen that no donor is found because the recipient’s serum 
agglutinates all the possible donor cells, so that the experiment has to be repeated with 
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the blood of other animals or one has to give up the idea of doing a transfusion, or use 
plasma instead of blood. 

The last possibility we have to deal with, the recipient’s serum containing a 
moderately acting agglutinin, and the recipient’s erythrocytes agglutinated by a 
moderate number of sera, is the case with blood No. 9 in table I. In this case we 
firstly discard all that blood, the cells of which are agglutinated by the recipient’s 
serum (the Nos. 7, 8, 10, 11, 13, 14, 16, 18, 19, 20 in table I), secondly remove that 
blood, the sera of which agglutinate the recipient’s cells (the Nos. 1, 2, 3, 5, 11, 12, 
15, 16, 21, 24) and thirdly select out the rest (the Nos. 4, 6, 9, 17, 22, 23) a blood 
which is as far as possible in accordance with the recipient’s cell structure (in this 
special case blood No. 6). 

The tests are recommended to be carried out with serum and 0.1% blood 
corpuscle suspension in normal saline solution. In the horse, it is not wise to do it 
on a slide or glass plate. The writer does it in tubes. The technique has been described 
by Meier (1957). Cattle blood is dealt with easily on slides or glass plates; the 
technique is given by Schermer and Otte (1953 a). 

B. Technique of transfusion 

A number of different techniques for blood transfusion have been described in 
the past. All of them lost their significance when a new technique was found by 
Boland, Craig and Jacobs (1939), modified by Moser (1949) and used in veterinary 
medicine by Dozza (1955), Hollis (1952), Brendant (1950), Otte (1957 a), and others. 
This consists of collecting donor’s blood in a special vacuum bottle containing a 
stabilizer, and injecting it intravenously with the help of either disposable or non- 
disposable equipment. The advantages of this technique are that it alone is able to 
guarantee full sterility of the collected blood, which otherwise may be impossible to 
achieve in animal housings, and provides the possibility of careful treatment of the 
fragile blood cells. It is handled easily and may be used for the immediate transfusion 
after collection as well as for storage. The ability to store blood has great importance, 
as will be seen later. 

Discussion 

After having seen that normal antibodies occur in nearly all species of animals, 
and that shocks have been observed in horses, cattle and dogs—in which animals 
blood transfusion already plays a certain role—we cannot but postulate that either 
the blood transfusion should be preceded by an accurate investigation of blood group 
compatibility, or there should be no transfusion. 

But the difficulties in finding a compatible donor in due time are considerable. 
Firstly the number of possible donors is sometimes limited, except in those farms and 
kennels in which a large number of a certain species of animals are kept. It may 
still be decreased by precautionary measures taken to avoid possible introduction of 
infectious diseases, resulting in new animals being excluded. Furthermore there are 
the complicated blood groups of animals, the presence of low titres and insignificant 
reactions or fine agglutinates in the blood and, last but not least, the time which is 
liable to elapse during testing of donors and recipients. This time factor is stressed 
especially in cases where quick action is indicated viz. severe haemorrhage due to 
accidents, etc. No doubt there is a method of blood testing which may be regarded as 
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safe enough, but this—the “large cross test”—requires time, equipment and 
experience. The writer does not think that it could be expected to achieve popularity 
among veterinary practitioners. But even the less reliable small cross- and simple 
agglutination test cannot be carried out as quickly as the emergency would warrant. 
The “ Biological test ” (Oehlecker) also takes at least half an hour and is not able to 
indicate incompatibility in unconscious patients (anaesthesia, accidents with internal 
haemorrhages and severe concussion). So, in general, veterinary surgeons meet with 
TABLE 1 
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+ =positive, agglutination 
=negative, no agglutination 
0 =not carried out because of shortage of serum 
||| =negative control, serum and erythrocytes of same blood 
“Large cross test” record on behalf of donor selection. In this case donors for 3 different recipients had to be found. 
Therefore 24 horses were taken into the test, the sera of which are to be found in the vertical rows, whereas their erythrocytes 
are put into the horizontal lines, 
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the same difficulties in blood transfusion—only to a greater degree—which have led 
human medicine to develop methods for the preservation of blood for transfusion and 
the foundation of blood banks. The development of this method has been a step 
forward, it may be the harbinger of greater progress, and almost as important as the 
introduction of anaesthesia and asepsis in human surgery. 

Unfortunately the difficulties encountered in the establishment of blood banks 
and the conserving of blood for transfusion in animals are much greater than in man, 
because of the blood group complexities in animals. There is, for instance, no chance 
of having blood of every type and structure ready for transfusion, because the test 
sera and erythrocytes necessary to find them are not available. Even if they were 
available, how could one keep blood of about 500 different types for the horse, or 
some thousand types of cattle blood? So we shall have to give up the idea of 
transfusing blood of equal structure, as practiced in human medicine, and confine 
ourselves to using blood which is just compatible. Among these compatibles the 
type Oo would be best, for it could be applied universally as it contains neither 
agglutinogens in the blood cells nor antibodies in the serum. However it has not been 
so far reported that this occurs in animals. If it should occur, it will be most rare. 
The other alternative is to use the blood of the type Ox, containing no agglutinogen 
(O) in the blood cells but any antibody in the serum (x). It is also rare to come across 
an animal of this blood structure and the possibility of forming a blood bank using 
such animals is quite unlikely. Further, in using a blood of the type Ox, there is the 
danger of adverse reactions produced by the action of the donor’s serum on the 
recipient’s cells. 

So we are left to use any donor’s blood which must be cross-tested prior to use 
and thus avoid any possible accidents. With regard to cross-testing the same rules 
have to be adopted as discussed earlier and this procedure is time consuming. 

Apart from this, storing of large amounts of blood and renewing them every 
5-15 days would involve such a lot of equipment, trained personnel and other 
expenses that even an extensive demand could not justify the establishment of a 
blood bank for large animals. The situation in dogs is different, for in regard to this 
species surgery is advanced sufficiently to make blood transfusion an asset, and the 
practitioners adopting this therapeutic measure are ready even to take the risk of 
the damage occasioned by random transfusion. The difficulties of maintaining blood 
banks for dogs are very much less than with those for large animals because the 
unclassified blood need not be available in large amounts and usually facilities of all 
sorts are possible and available in small animal’s hospitals. A great number of such 
blood banks are being founded all over the world. 

But all the obstacles which seem to prevent general adoption of blood transfusion 
work in the treatment of animals should not be adequate reason to give up blood 
transfusion altogether. Blood transfusion may be the basis for further advances in 
veterinary surgery in the future. Until such time as the difficulties are resolved, the 
writer would recommend the adoption of plasma transfusion and the establishment of 
plasma banks. As an interim measure, it would be useful to begin storing plasma on 
a small scale for use in veterinary hospitals. 

Plasma is perfectly able to replace blood, because all three fractions of the blood 
transfusion effect are bound to it. Plasma can bring about complete reconstitutional 
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effect in a case of severe haemorrhage, for in that condition the most important effect 
is that of filling up the empty circulation and the transfer of blood cells will be of 
secondary importance. The haemostatic effect of transfusion is also bound to the 
plasma as well as the tissue stimulating action. The only condition in which full 
blood is significantly superior to plasma is in secondary anaemia in which the 
haemopoetic system is not affected. 

Plasma is far less dangerous than whole blood, since it is free of blood cells. 
The reaction most to be feared in blood transfusion is that of the recipient’s serum 
destroying the donor’s cells. Incidents caused by the opposite constellation (donor’s 
antibodies—recipient’s cells) are far less frequent and intensive, because the donor’s 
antibodies, if present at all generally occur in low titres, are greatly diluted in the 
recipient’s circulatory system. In spite of this, shocks by this type of reaction have 
been seen in man, in the case of severe anaemia or haemorrhages, which require the 
transfusion of large amounts of blood or plasma; this also can happen in animals 
despite their much lower antibody titres, as was demonstrated by the writer (1957 b). 
He succeeded in producing severe haemolytic reactions in three horses by the intro- 
duction of plasma which was found to be definitely incompatible. In all these three 
cases, in which about 25% of the normal blood volume was removed, the plasma 
infusion had to be stopped after having replaced about half the amount of extracted 
blood of the severe signs of shock which were manifested. 

In view of this experience the random transfusion of plasma cannot be recom- 
mended. One could expect a lower incidence of accidents in this type of transfusion 
than when whole blood is used. However it is not necessary to take even 
this greatly reduced risk, for there is no difficulty in getting one or more universal 
plasmas, provided an accurate “large cross test” has been done. Nearly 50% of 
all cows and horses have agglutinin-free sera—that means they are universal plasma 
donors; in other animals this figure may be higher still. 

Its relative safety is not the only advantage of plasma. It can be collected very 
easily also in a really sterile way with the aid of the previously mentioned vacuum 
blood transfusion equipment, by sucking it over after a day or two into another special 
vacuum bottle for plasma. It is possible to keep it in the refrigerator for at least 
half a year. 

The difficulties of blood transfusion can be reduced to a minimum, and the 
indications for its use met to a high degree. We can regard the plasma conservation 
and establishment of plasma banks to be a satisfactory solution of the problem of 
blood transfusion in animals. The writez’s na! postulation accordingly is: veterinary 
surgeons, like human surgeons, should deal more carefully with blood transfusion 
and either do accurate incompatibility tests prior to carrying out actual transfusion, or 
confine themselves to the use of universal plasma, or not do any transfusion at all. 


Summary 


The present state of blood group research work in animals is discussed. It was 
found that in nearly all species of animals normal antibodies occur. Shocks by random 
transfusion therefore are liable to happen and are in fact observed. Careful donor 
selection is recommended, the difficulties of which are discussed. It is recommended 
either to do the so-called “large cross test” in order to find compatible blood or to 
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use universal plasma. The writer considers that the only practical solution of the 
problem of blood transfusion in animals is the replacement of full blood by plasma and 
the establishment of plasma banks. 
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PART VI. 
By W. C. EVANS, M.Sc., Ph.D., F.R.I.C., I. ANTICE EVANS, Ph.D., 
A. G. CHAMBERLAIN, B.Sc. and A. J. THOMAS, M.A., Ph.D. 


Department of Agricultural Chemistry, School of Agriculture, 
University College of North Wales, Bangor. 


A preliminary step in the isolation of the factor causing cattle bracken poisoning 
is its efficient extraction into solution from the bracken fern. This was achieved for 
the first time by Evans, Evans, Thomas, Watkin and Chamberlain in 1958; the disease 
was reproduced by the administration of a hot ethanol extract of the plant. The toxic 
principle was insoluble in acetone or ether at room temperature. It was not very 
soluble in boiling alcohol, since three consecutive extractions with this solvent (using 
5 litres of alcohol per kilo of low temperature dried green bracken powder, i.e. 15 litres 
of solvent in all) only dissolved out about a half of the substance as determined by 
animal experiments. Water extraction of the plant at room temperature gave equivocal 
results; the activity had almost disappeared from both the aqueous extract and the 
bracken residue. It appears that the factor undergoes inactivation, either enzymatically 
or otherwise, under these conditions of extraction. 

We now wish to report a simpler method whereby a high proportion of the active 
chemical is extracted from the bracken plant into water, without inactivation. 


1 Animal Receiving Hot Water Extract of Bracken 
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In addition, an experiment is described where green male-fern fronds (Aspidium 
filix-mas) was fed to a heifer, to ascertain whether this pteridophyte could also cause 
the haematological changes characteristic of cattle bracken poisoning; the result was 
negative. 
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Experimental 


The haematological methods used were those previously described by Evans 
et al. (1954). , 


1. The production of cattle bracken poisoning by a hot water extract of fresh bracken. 


Fresh green bracken fronds (4 kg.) were collected daily during May and June, 
and minced through a Hobart power mincer directly into boiling water (10 litres) in 
a stainless steel bucket. The hot mince was stirred and glacial acetic acid (150 ml.) 
added to pH3. During these steps, the temperature never fell below 80°C. The protein 
coagulum and plant debris were allowed to settle, and then filtered through muslin on 
large Buchner funnels. The resulting yellow, opalescent filtrate was concentrated 
under reduced pressure at 30°C., to a final volume of 400 ml. The brown, syrupy 
fluid thus obtained was adjusted to pH6 with sodium hydroxide solution, and 
administered by drench, in two lots, night and morning, to a 6 months old Ayrshire/ 
Hereford cross heifer. The animal was maintained on a normal diet of hay and 2-3 Ibs. 
high protein cake per day, with free access to water. 


Haematological data were obtained periodically, and are shown in Fig. 1. The 
animal took its drench regularly without much difficulty. Dosing was terminated, 
(on the 19th day), when it became obvious that a precipitous drop in circulating 
leucocytes and platelets had occurred. A few days after this, the animal developed 
acute symptoms of bracken poisoning, with pyrexia and haemorrhage. It died on the 
33rd day and a post-mortem examination confirmed the presence of typical lesions 
associated with this disease. 
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Figure 2. 


2. The effect of feeding male-fern fronds to cattle. 


Fresh green male fern fronds (Aspidium filix-mas) collected in early July were 
fed ad lib. to a 6 months old Aberdeen Angus heifer; the animal had access to water, 
but the fern formed the sole component of the diet. It was eaten avidly, and nothing 
abnormal was noticed during the course of the experiment (4 weeks), except for a 
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slight loss in condition. It was bled periodically for haematological examination, and 
the results are shown in Fig. 2; the cellular components are within normal limits. 
Subsequently, this animal was turned out to grass and has remained healthy. 


Discussion 


Mincing fresh green bracken directly into boiling water causes the principle which is 
toxic to cattle to be stabilized, possibly through quenching of enzymatic attack or 
some other inactivating process, which is operative at room temperature. In this way a 
potent aqueous concentrate of this naturally occurring bone-marrow poison has been 
obtained, fully capable of reproducing the disease in the ox. The substance is relatively 
stable to boiling water, at least on the acid side of neutrality and work is in progress 
on its chemical isolation. 


It might be thought that other pteridophyte spp. closely allied to bracken 
(Pteridium aquilinum) would contain a similar factor, but we have failed to demonstrate 
its presence in green male-fern fronds (Aspidium filix-mas), and horse-tail (Equisetum 
arvense, 1958). 


Summary 


(1) A toxic principle has been extracted from the bracken fern into hot water, and 
concentrated. Administration of this fraction to a calf per os produced clinical 
bracken poisoning. 


(2) Cattle bracken poisoning was not produced when green male-fern fronds 
(Aspidium filix-mas) were fed to a calf over a period of one month. 
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THE DETERMINATION OF CALCIUM AND 
MAGNESIUM IN BLOOD SERUM BY 
DIRECT TITRATION 


by 
J. R. TODD, M.Agr., B.Sc., Dip., Agr. Sci., A.R.I.C. 


Veterinary Research Division of Ministry of Agriculture, The Farm, Stormont, Belfast. 


The classical method of estimating the contents of calcium and magnesium in 
blood serum is that of Kramer and Tisdall (1921) in which calcium is precipitated as 
the oxalate and titrated with potassium permanganate, and subsequently magnesium 
is precipitated as magnesium ammonium phosphate and the phosphate content of the 
precipitate determined colorimetrically by the method of Fiske and Subbarov (1925). 
The procedure is suitable for batch operation but is tedious and, as Clark and Collip 
(1925) showed, requires rigorous attention to manipulative detail. Its continued use 
must depend to a large extent on the fact that the final estimates (permanganate 
titration on the one hand, and colorimetric phosphate on the other) are so accurate. 


In veterinary medicine the incidence of hypomagnesaemia shifts the emphasis 
from calcium to magnesium at certain seasons of the year, and it is the disadvantages 
of manipulation and length of time taken for the magnesium estimation which constitute 
the major drawback of the Kramer and Tisdall procedure. The use of ethylenediamine- 
tetraacetic acid (E.D.T.A.) by Schwarzenbach and co-workers (1946) for the determina- 
tion of calcium and magnesium in hard water led to the principle being adapted for 
biological fluids. Holtz and Seekles (1952) describe a method for the direct titration 
of calcium in blood serum using E.D.T.A. and murexide (ammonium purpurate) 
indicator which is specific for calcium. The colour change (reddish to violet-blue) is 
not easy to detect by eye and is best carried out in a colorimeter—which is inconvenient. 
Other indicators specific for calcium have been developed and used for direct titration 
with E.D.T.A. Andersch (1957) and Bett & Fraser (1957) used “ calcein ”, the latter 
carrying out the titration under ultra-violet light, and Golby & co-workers (1957) used 
“calcon”. Smith (1955) and subsequently Levine and Cummings (1956) proposed a 
colorimetric method for magnesium using the colour of the magnesium—Eriochrome 
Black T complex after precipitation of calcium as oxalate and proteins with tri- 
chloroacetic acid. The calcium oxalate precipitate could be recovered and titrated, but 
the determination of calcium and magnesium would involve only a little less manipula- 
tion than the Kramer & Tisdall (1921) method, and extra precipitation (proteins) 
results in additional glassware to be cleaned. 


Flame spectrophotometric methods have been described for calcium (MacIntyre, 
1957) and for magnesium (Davis, 1955) but the equipment is not available in many 
laboratories and the methods are not as yet suitable for routine use. 

Karrman & Borgstrém (1955) described the estimation of magnesium in blood 


serum by E.D.T.A. titration after destruction of organic matter and precipitation of 
calcium as oxalate, and Friedman and Robin (1955) described a similar method 
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without destroying organic matter and incorporating the estimation of calcium as well. 
This method involves a minimum of manipulation, and results for both calcium and 
magnesium can be obtained within one hour. It is also suitable for batch operation 
and a modification of it has been in use in these laboratories for some months in 
conjunction with the conventional Kramer & Tisdall method. 


Method 


The method consists of (1) a direct titration of serum with E.D.T.A. at between 
pH10 and pH11 using Eriochrome black T indicator to give total bivalent ions (which 
is virtually calcium plus magnesium) and (2) a direct titration of magnesium as above 
after calcium has been removed as oxalate. The calcium titration is then found by 
difference. 


Reagents 


1. Standard E.D.T.A. ammonium salt (a) Stock .0075M_ solution: —dissolve 
0.548g E.D.T.A. in 200 ml distilled water neutralising with ammonium hydroxide 
(about 0.4 ml of sp. gr. 0.88) and make up to 250 ml. (b) For use—stock solution 
diluted 1 to 10. 


2. Approximately 3N. ammonium hydroxide. 
3. Saturated ammonium oxalate. 


4. Erichrome black T. 0.2% aqueous solution freshly prepared. A quantity 
about the size of a rice grain dissolved in 10 ml water gives a suitable solution. 


Procedure 

(a) Total Bivalent ions 

1 ml serum is pipetted into a 6 x 1” test tube and 1 ml 3N NH,OH and 
2 to 4 drops of indicator added in that order. The mixture is then diluted with 
2-3 ml distilled water and titrated with .00075M E.D.T.A. from a 5 ml graduated 
pipette. The colour change is from red to pure blue or pure green depending on the 
colour of the serum. Bovine serum goes to a pure green; calf, sheep and pig serum 
usually to a pure blue. If desired a few drops of methyl red indicator added to the 
less highly coloured serum will screen the end point to give a green end point similar 
to that given with bovine serum. 

(b) Magnesium 

1 ml serum is pipetted into a 15 ml conical centrifuge tube, 0.1 ml saturated 
ammonium oxalate added, mixed and set aside for 4 to 1 hour. About 5 ml distilled 
water are added and mixed thoroughly and this is followed by centrifuging at 2,000 
r.p.m. for 5 minutes. The supernatant is then decanted completely into a 6 x 1” 
test tube, 2 ml 3N NH,OH and 2-4 drops of Eriochrome black T indicator added and 
the titration carried out as in (a) but using a 2 ml graduated pipette. 


(c) Standardisation of E.D.T.A. 


1 ml of a bulk serum is titrated as in (a) to give the “total” titration. To 
further 1 ml samples of the same serum a standard solution containing 0.1 calcium is 
added and also titrated as in (a). The difference gives the titration equivalent to 
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0.1 mg calcium and it is convenient to work out from this a factor F(Ca) which is the 
amount (in mg.) of calcium equivalent to 1 ml. of the E.D.T.A. solution. The same 
procedure is carried out for magnesium using an addition of 0.05 mg magnesium and a 
factor F (Mg) derived accordingly. We have found these factors to be virtually 
theoretical. 


(d) Calculation 

If X ml is the titration figure found in (a) above and Y ml that found in 
(b) then: — 
Calcium in mg per 100 ml serum =(X—Y) x F(Ca) x 100; 
Magnesium in mg per 100 ml serum=Y x F(Mg) x 100. 


Modifications 


The main modifications introduced are designed to keep to a minimum the 
concentration of electrolytes in the titrating medium, as it was found that the higher 
the concentration of electrolytes the less sharp was the end point of the titration. 
Consequently 3N ammonium hydroxide has been substituted for a pH10 ammonia— 
ammonium chloride buffer, and 0.1 ml of saturated ammonium oxalate substituted for 
a buffered oxalate precipitating agent. This small amount of oxalate represents a 
seven to tenfold excess in relation to the calcium in a normal ruminant serum and has 
been found adequate. 


Results 


In table 1 are summarised the results of the analyses of 117 normal bovine sera, 
30 sera from hypomagnesaemia cases or animals from herds in which clinical hypo- 
magnesaemia was confirmed, and 45 sera from cows with milk fever. 


TABLE 1 


Summary of results of serum calcium and magnesium analyses by direct titration with 
E.D.T.A. in mg. per 100 ml. 


No. of Calcium Magnesium 

samples Range | Av. Range | Av. 
Normal 117. | 81-116 9.9 1.7 - 3.1 2.4 
Hypomagnesaemia 30 8.0 - 11.1 9.3 0.5 - 1.6 1.0 
Milk fever 43 23- 8.5 49 0.9 - 3.3 2.0 


These results are virtually identical with the results obtained by the Kramer and 
Tisdall method. 


Summary 


1. The published methods of estimating calcium and magnesium in blood serum 
are critically reviewed from the point of view of veterinary biochemistry. 
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2. The method proposed by Friedman & Robin has the desired qualities of 
speed and simplicity and a modification suitable for use with livestock sera is 
described. 

3. The method gives results comparable to the normally accepted methods and 
is suitable for routine use. 
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THE BLOOD PICTURE OF NORMAL 
ZEBU COWS IN UGANDA 


By 


I. M. SMITH, M.Sc., M.R.C.V.S. 


East African Trypanosomiasis Research Organization, Tororo, Uganda. 


Introduction 

The blood picture of East African Zebu cattle is of interest both intrinsically 
and comparatively. Scattered information exists in the literature but details of the 
animals from which it is derived are seldom made clear. It is common to refer to 
localized types of Zebu cattle as distinct breeds and, indeed, it is true that much 
phenotypical variation occurs. Much of the present, sometimes marked, variation in 
East African cattle is no doubt due to tribal migrations, to importation of exogenous 
stock, and to much increased activity in cattle trading during the last two decades. 

In this paper I have described the distributions of the more commonly measured 
blood factors and I have also compared where possible my results with the data of 
others working in East Africa and with the values from other breeds in temperate 
zones. 


Materials and Methods 


Animals, The measurements were made on blood from 40 cows taken at random 
from the herd of about 400 small shorthorned East African Zebu cattle maintained on 
the land, which lies at a height of 3,600 to 3,800 feet, of the East African Trypano- 
somiasis Research Organization, Tororo, Uganda. The cattle are kept under range 
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conditions and the standard of husbandry is very similar to that of native-owned 
cattle in Eastern Uganda except that tick infestation is kept at a minimum by spraying 
at three-weekly intervals and the animals have access to a mineral lick. Both of 
these features are increasingly common practice in eastern Uganda. 


The sample included cows which were in oestrus, pregnant, newly calved, dry 
and with calves of varying ages at foot. 


Stained thick films of ear blood were examined weekly to detect protozoan 
parasites, the presence of which influences the haematological picture (Fiennes, 1953). 


Techniques. The methods employed were essentially those of Holman (1950). 
The examinations were made on jugular blood mixed with double oxalate anticoagulant 
(Heller & Paul, 1934) at a rate of 2 mg./ml. of blood. Thoma pipettes giving 1/200 
and 1/20 dilutions respectively were used for the erythrocyte and leucocyte counts. 
The diluent for the red count was Hayem’s fluid; 2% acetic acid coloured with 
methylene blue was used for the white count. Improved ruling Neubauer chambers 
were employed in enumeration, but error limits were not imposed on the counts. The 
number of cells classified in the differential count was never less than 100. Haemo- 
globin, as alkaline haematin made by mixing with N/10 NaOH, was estimated in 
an Eel colorimeter with a green filter against the artificial haemoglobin standard of 
Gibson and Harrison (1945). Packed cell volume was determined in Wintrobe 
haematocrits centrifuged at 2500 r.p.m. for about one hour. Specific gravity of whole 
blood was measured by the copper sulphate solution method of Phillips, Van Slyke, 
Hamilton, Dole, Emmerson, and Archibald (1950). Erythrocyte fragility level was 
taken as the concentration of NaCl in the tube showing 50% haemolysis after 45 
minutes at about 25°C. 


Results 


The results in general are given in Table I. 


Red cell count. It can be seen from Table I that the mean was 6.21 x 10°/c.mm. 
Gadschieff (1932) gave a mean erythrocyte count of 7.09 x 10°/c.mm. for Zebu 
cattle and Fiennes stated that the red cell value for the normal adult cow was 
8.2 + 1.1x10°/c.mm. My figure is considerably lower than those obtained by these 
two workers. Wirth (1950) mentioned that the average value for Zebus was 7.1x 
10°/c.mm., with a range of 6.5 to 7.3.x 10°/c.mm. However, comparisons between 
these figures may be of little use, particularly in the absence of details of the type of 
cattle involved and the altitude at which they were maintained. For example the bloods 
which Fiennes examined were from 12 adult cows kept at Ngong near Nairobi by the 
Kenya Veterinary Department, and the altitude (about 6000 feet), management and the 
fact that they were of improved type of stock may have each played a part in producing 
the difference in the red count. Canham (1930) has shown that the erythrocyte count 
of cattle of European derivation kept in South Africa at 3500 feet was one to two 
millions less than that of similar animals at 4400 feet above sea level. Wirth, too, has 
cited a similar example. If one corrects the figure given by Fiennes empirically for 
altitude, on the basis of the finding of Canham, then there is a fairly close agreement 
between the result obtained by Fiennes and by myself. The value for the red cell 
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count which I obtained agrees very closely with those given by other workers for 
cows in Europe and America and it appears that 6.0x 10°/c.mm. is a figure widely 
applicable, as Holman (1955) has stated. 

Haemoglobin. In veterinary medicine the amount of haemoglobin present in a 
blood is the most important measure of the degree of anaemia (Holman, 1955). It is 
accepted by veterinary workers in East Africa as the most useful concomitant measure- 
ment in bovine trypanosomiasis; however, the measurement is sometimes vitiated 
because readings from controls are not taken always. 


TABLE I 


The mean and distribution of some constituents of the blood of 40 typical small, 
shorthorned East African Zebu cows in eastern Uganda during the dry season. 


Standard Mean + 
Measurement Unit Mean deviation 3 Standard 
deviations 
Red Cell count 10° /c.mm. 6.21 0.94 3.38 - 9.05 
Haemoglobin g./100 ml. 8.98 1.54 4.36 - 13.60 
Packed cell volume % 32.88 5.18 17.34 - 48.42 
Mean cell volume c.u. 53.20 6.27 34.34 - 48.42 
Mean corpuscular haemoglobin pg. 14.58 2.14 8.16 - 21.00 
Mean corpuscular haemoglobin 
concentration % 27.20 1.75 21.95 - 32.45 
Specific gravity water=1 1.037 0.004 1.024 - 1.051 
Erythocyte fragility g.NaCl/100 
i ml. 0.3615 0.0214 0.2973 -0.4257 
Leucocyte count = 11.22 2.38 4.08 - 18.36 
oO 
Bands 2.22 2.14 0.00 - 8.65 
Young 1.12 1.27 0.00 - 4.92 
Neutrophils 27.52 4.80 13.14 - 41.91 
Lymphocytes 46.28 6.79 2589 - 66.66 
Large lymphocytes 3.38 2.65 0.00 - 11.34 
Monocytes 6.22 3.63 0.00 - 17.10 
Eosinophils 12.90 5.12 0.00 - 28.28 
Basophils* — — Rare 


* Only two of these cells recorded in 40 counts. 


The mean was 8.98 g./100 ml., with a standard deviation of 1.54 g./100 ml. 
(Table I). Fiennes gave 11.8 + 0.6 g./100 ml. as the normal figure, derived from 
his Ngong cattle. Wirth, for Zebus, stated that the value was 50%, with a range 
of 41% to 69% (Sahli method). If one takes a standard Sahli estimated at 
14.0 g./100 ml. these data are equivalent to 7.0 g./100 ml., range 5.7 to 9.7 g./100 ml., 
figures in close agreement with mine. Murty and Kehar (1952) showed that Zebu 
bullocks at Izatnagar, India, had an average haemoglobin of 7.4 g./100 ml. In com- 
parison with the lower limit of the normal range, 8.0 g./100 ml., (Allcroft, 1941; 
Coffin, 1953; Holman, 1955) for breeds in temperate climates, it appears that the 
Zebus at Tororo are suffering from a mild anaemia. Garner and Unsworth (1953) 
found a drop in haemoglobin levels in Zebu bullocks during June and July in Nigeria, 
and they believe this may have been caused by a nutritional deficiency. It is possible, 
therefore, that a seasonal variation also occurs in Zebu cattle here, for the sample was 
taken during the dry season in eastern Uganda and haemoglobin levels may be greater 
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during the wet season. It is noteworthy that the lower values obtained by Garner 
and Unsworth occurred during the Nigerian wet season. It seems clear that many 
animals in tropical zones, and especially at the lower altitudes, have a lower haemo- 
globin content than those living in more temperate climates. Manresa, Reyes, Gomez, 
Zialcita and Falcon (1940) observed that European breeds in the Philippines were 
low in haemoglobin when compared with native cattle, and that in the tropics there 
is evidence of a haemoglobin cycle dependent on season, a point also made by Garner 
and Unsworth. 


Packed cell volume. From his sample of 12 adult cows at Ngong Fiennes found 
the mean PVC was 38 + 3%. The figure I obtained was about 32% (Table I); there 
is an appreciable difference between these two values. My data are in good agreement 
with those given by Canham for cows of European breeds in South Africa. He 
recorded a mean PVC of 33%. However, Canham used a high amount of citrate 
and the cells in his samples must have been affected by shrinkage. Fiennes did not 
state the anticoagulant he used but if his figures are corrected for shrinkage then his 
uncorrected mean would be even greater than that which I found, and considerably 
higher than the average given by Wirth, 34.7%; Coffin, 35%; Holman (1955), 33%. 


Mean corpuscular volume, mean corpuscular haemoglobin and mean corpuscular 
haemoglobin concentration. ‘These figures are given in Table I. Each of them is 
rather lower than those recorded by Holman (1955) for adult Ayrshires in England 
but they are near those reported by Fiennes for the Ngong cattle. Because the MCV 
and MCH are functions of the red cell and its enumeration, and are of minor use, 
little need be said of them, except to note that my MCV data possibly indicate a 
degree of macrocytosis in East African Zebu compared with Ayrshire females. In 
comparison with other breeds in temperate climates (Coffin; Holman, 1955), the 
Zebu cows at Tororo seem to have been slightly hypochromic. Garner and Unsworth 
gave, in a figure, values for Nigerian Zebu bullocks which appear to be approximately 
in the range I found. 


Specific gravity and erythrocyte fragility. I have not been able to find any paper 
on African Zebu blood in which these measurements are given. The figures from 
my data are recorded in Table I. I found red cell counts not dissimilar to those 
given by Holman (1955) for Ayrshires in England and because the difference between 
the specific gravity value given by him and my figure is large, it would appear that 
the plasma proteins in cows at Tororo were at comparatively low levels. On the 
other hand the value 1.043 given by Dukes (1947) for cows is nearer that I obtained. 
Holman (1955) recorded a variation between his figure for fragility and that given 
by Wirth and he believed that, since the influence of technique on fragility is so great, 
no useful comparisons can be made. My data for red cell fragility are much lower 
than those recorded by Wirth and by Holman (1955) and, although technical variation 
may partly explain the difference, it seems due possibly to the comparatively much 
greater exposure of East African Zebus to blood-borne parasites (e.g. Anaplasma and 
Babesia) to which the animals are usually premune only. None of these genera was 
observed during many months of examination in routine films from the animals whose 
bloods constituted the sample, but it would be most unusual if the cattle had not 
suffered from one or more of these parasites as calves. 
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Leucocyte counts. The mean was 11.22 x 10°/c.mm. with a standard deviation 
of 2.38 x 10°/c.mm. (Table I). The white cell count of these Zebu cows was high 
when compared with breeds in temperate areas. For example, in contrast to the value 
I have given, Holman (1955) recorded a mean leucocyte count of 7.03 x 10*/c.mm. 
with a standard deviation of 1.96 x 10*/c.mm., and Coffin gave the normal range for 
the count as 4.5 to 13.0 x 10°/c.mm. Counts greater than the latter figure are accepted 
by Holman (1955) as indicating definite leucocytosis, a condition, therefore, widely 
spread in the Zebu cows at Tororo. It is easy to believe that it is due to the greater 
exposure to pathogens on the part of Zebu cows I examined. 


The values recorded in the differential count (Table I) coincided closely with 
those of Fraser (1930), of Wirth and of Coffin. The data also concur with the 
standard differential count, based on his own figures and those of other workers, given 
by Holman (1955). It will be noted that I have separated large from small lympho- 
cytes and that the two have to be considered together when comparing my material 
with that of the other workers. It is clear that the differential count given by Holman 
(1955) with neutrophils, 30%, lymphocytes, 52%, monocytes, 7%, and eosinophils, 
11%, is widely applicable. 


TABLE II 


Correlation between various constituents of blood of 40 small shorthorned East African 


Zebu cows in eastern Uganda in the dry season. 


Red Haemo- Packed Specific Erythro- 


Measurement Cell globin cell gravity cyte 
Count volume fragility 

Red cell count (10°/c.mm.) _— 0.60 0.64 0.08 0.07 

Haemoglobin (g./100 ml.) 0.60 —_ 0.95 0.27 —0.05 

Packed cell volume (%) 0.64 0.95 _ 0.77 0.07 

Specific gravity (water=1) 0.08 0.27 0.77 =_ 0.00 
Erythrocyte fragility 

(g.NaCl/100 ml.) 0.07 —0.05 0.07 0.00 _ 


“cc ” 


Correlations. For the paired values of most of the measurements “r” was 
calculated and the results are shown in Table II. It can be seen that haemoglobin 
correlated very closely with PVC and to less degree with the red cell count. There was 
also a high positive correlation coefficient between specific gravity and PVC. This 
means, therefore, that when haemoglobin, the best estimate of anaemia, cannot be 
measured, the PVC can be used to give a good idea of existence of anaemia in Zebu 
cows, unless a very considerable degree of macrocytosis exists. Because both haemo- 
globin and PVC are difficult to measure in a routine manner in the field it is useful 
to know that the specific gravity, which would be estimated easily when working under 
East African conditions, can give, indirectly, some information of the existence of 
anaemia, although it should be noted that specific gravity correlated poorly with 
haemoglobin itself. 
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Although the measurements I have found have not been examined for normality, 
plotting them graphically (Fig. 1) showed that most of them approximated to it (some 
skewness is present especially in the figures from the differential count, and it was 
thought best to show only the neutrophil and lymphocyte distributions). Serious error, 
therefore, is unlikely to have arisen from the use of the standard deviation of the 


various haematological measurements to give an estimate of the distribution of normal 
values. 


The distribution of constituents of blood of small, shorthorned East African Zebu cows 
in Eastern Uganda. 
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Holman (1955) has summarized the position of bovine haematology with respect 
to possible variations arising from age, environmental and individual differences, and 
little can be added to his account. He has also noted the difficulty of obtaining a 
statistically adequate sample in veterinary haematology and he has drawn attention to 
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the misleading conclusions which can arise when adequate controls are not used or 
when only inadequate standards are available. Statistical theory indicates that a well- 
chosen sample of about 30 examined once will provide good indication of the mean 
and distribution of the population measured, but, as Holman (1955) has pointed out, 
many workers have tended to use smaller numbers of animals and try to overcome the 
inadequacy of this type of measurement by repeated sampling. 


The existence of many variations between and within herds and breeds in 
temperate zones (Rusoff and Piercy, 1946) leads me to believe that differences may be 
even more pronounced in East Africa where altitude, environment and general 
climatic conditions can change sharply even within comparatively restricted areas. The 
only fairly common factor in most East African shorthorned Zebu herds is the low 
standard of husbandry practised. Handling is usually more difficult than with 
European breeds and the animal is made more distraught; Neser (1932) showed that 
the red cell count of a horse could be raised markedly by inducing excitement. It 
may be seriously misleading to lay down standards in the circumstances but it seems 
reasonable to use the data I have given as tentative normals for the small, shorthorned 
Zebu in eastern Uganda at least and perhaps over a wider area. As already mentioned 
much phenotypical variation in the East African Zebu occurs. Nevertheless, a small, 
shorthorned Zebu animal of easily recognized type is distributed widely throughout 
the higher rainfall areas of East Africa. Climatographic studies, summarized by Wright 
(1954), indicate that the small, shorthorned Zebu is well adapted to the climatic 
conditions which occur over wide areas of East Africa, while the larger type of Zebu 
and the various crosses with exogenous stock tend to be restricted to the desert or 
montane fringes of the belts in which the small, shorthorned Zebus occur (Faulkner 
and Brown, 1953). 


Summary 


1. Blood samples were taken from 40 small, shorthorned East African Zebu 
cows which were severally in oestrus, pregnant, milking and dry, and whose manage- 
ment and husbandry differed little from that of native-owned herds in eastern Uganda. 

2. The normal range, based on three standard deviations from the mean for 
the sample, of the constituents and properties of the blood of normal Zebu cows 
in Eastern Uganda are recorded. 

3. Some comparisons were made with the results reported by other workers 
for animals of various breeds in both temperate and tropical climates. 
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BRUCELLOSIS IN MALTA 


By G. G. ALTON, B.Sc., M.R.C.V.S. 
Department of Agriculture, Valetta, Malta. 


A survey on the incidence of brucellosis in the various susceptible animal species 
in Malta was carried out in 1956-7-8 with the objects of forming a basis for planning 
control and of recording the present position against which progress of control measures 
may be judged. Some work is already in progress: further action for developing a 
programme in Malta is referred to in various parts of this paper. 


Materials and Methods 


Dairy Cattle 

ABR (Rings) tests were carried out at 3-4 months’ intervals on samples of milk, 
taken from cans, from practically all the dairy herds in Malta. One drop of haematoxyl 
stained antigen was added to 1 ml. of milk, the tubes incubated in a bacteriological 
incubator and the results read after one hour. 

Milk culture was carried out on individual milk samples. The sample was allowed 
to stand for 24 hours in a domestic refrigerator, after which five loopfuls of cream were 
spread on the surface of the Albimi antibiotic agar medium of Kuzdas and Morse 
(1953) as modified by Renoux (1954). The plates were incubated in an atmosphere 
containing 10% CO, and were read after 4 and 10 days. 
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All strains of Brucella isolated were identified by slide agglutination using an 
unabsorbed serum and were typed by growing duplicate subcultures in air and in CQ,. 
Tests for H,S production were done in tubes of liver agar. Dye tests were carried out 
on albimi agar containing 1/80,000 thionine and 1/50,000 basic fuchsin, and sero- 
logical slide tests were made with specific Br. abortus and Br. melitensis sera. 

Agglutination tests were carried out with antigen supplied by the Veterinary 
Laboratory, Ministry of Agriculture, Fisheries and Food, Weybridge, England and with 
a similar antigen produced and standardized in Malta. An agglutination titre of 1/40 
was regarded as positive and 1/20 as suspicious. In terms of international units a 
serum giving a titre of 1/40 may be considered to contain 80 international units, 
Goats 

Samples of milk, spleen, supramammary, iliac and pharyngeal lymph nodes were 
taken from goats slaughtered at the local abattoir. The milk was cultured as described 
for cow’s milk except that both the cream and the deposit at the bottom of the tube 
were used. The other tissues were sliced with scissors and cultured on the albimi 
antibiotic medium already mentioned. Incubation (in CO.) and subsequent identifica- 
tion and typing of positive samples was done as for cow’s milk. 

Agglutination tests, using stained antigen were carried out by mixing 2 drops of 
haemotoxylin-stained (ring test) antigen with 1 ml. milk. Milk samples taken from 
cans were incubated for one hour in a bacteriological incubator and were then kept for 
5 hours in a domestic refrigerator before the results were read. Individual samples 
were incubated for 6 hours in a bacteriological incubator. In each case the results were 
evaluated according to the amount of agglutinated deposit which had accumulated on 
the bottom of the tube. 

Sheep 

Similar samples as in goats were taken at the abattoir with, in addition, a sample 
of blood. The tissues were stored in the refrigerator until a rapid slide agglutination 
test had been carried out on the serum, using a dense suspension of Brucella cells as 
antigen. The glands and tissues from the sheep whose blood serum was positive were 
cultured in exactly the same way as the goat’s tissues. 

Pigs 

Inguinal, iliac and submaxillary lymph nodes and a piece of spleen were taken 
from pigs slaughtered at the local abattoir. All were cultured as for goat tissues; 
unfortunately, facilities only permitted half these cultures being incubated in CO,. 


Results 

Dairy Cattle 

Ring tests on can samples. The first island-wide test on can samples carried out 
late in 1956 showed positive reactions in 74 (23%) of the 323 herds tested. The 
last test in May 1958 showed 95 herds positive. As a result of official action 18 herds 
had been cleared of infection between these two tests; had this not been done, it is 
assumed that by May 1958, 113 herds would probably have been infected. On the 
basis of ring tests on individual samples from 32 positive herds and blood agglutination 
tests from a further 25 positive herds, it is estimated that the number of reactors 
averages about 3.5 per infected herd. This would indicate that 300 to 400 reactors 
are present on the island. 
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Brucella organisms were cultivated from the milk of 23 herds, of which 16 were 
infected with Brucella abortus and 7 with Brucella melitensis. All 8 Br. melitensis 
strains isolated were typical. Of the Br. abortus strains recovered from 43 cows, 13 
were typically Br. abortus, 28 were completely resistant to thionine and 2 were 
partially resistant. 

The above results apply to the island of Malta. The only investigation carried 
out in Goza has been a single ring test in February 1958 on can samples from 188 
herds. Twenty-two (about 10%) were positive. 

Goats 

Milk and tissues were cultured from 101 goats slaughtered at the local abattoir. 
Considerable contamination was encountered; nevertheless Brucella melitensis was 
recovered from 21 goats. 

Stained antigen agglutination tests on can samples of goats’ milk gave positive 
reactions in 102 out of 156 herds. Individual samples from goats in 23 herds which 
had given negative results with can samples, showed reactors in 10 of these herds. 
Thus, if this test has any value about 80% of herds are infected with brucellosis. 

All the Brucella strains isolated from goats’ milk during 2 years’ work in Malta 
have been typical Brucella melitensis, except that some dissociation was detected in 
certain strains isolated from goats’ milk. This latter phenomenon will form the 
subject of a separate paper. 


Sheep 

Samples of sera were collected from 217 sheep, 11 were positive to the slide 
agglutination test. It was possible to culture glands and spleen of only 8 of these. 
Brucella melitensis was isolated in very small numbers from 2 of these samples. 
Pigs 

Much contamination was encountered, but the results from 212 pigs were con- 
sidered valid in assessing the results. Brucella melitensis was recovered in very small 
numbers from the tissues of 2 pigs. 


Discussion 
Dairy cattle 
It is estimated that about 350 reactors are present in about 100 infected herds, 
that about two-thirds of these are affected with Brucella abortus and the others with 
Brucella melitensis. Owing to the relatively small number of reactors involved and the 


fact that two types of infection are present, it has been decided by the Government 
of Malta, to attempt control of the disease by the slaughter of reactors. 


Goats 

The abattoir sample, from which cultures were made, consisted of small batches 
of goats from all over Malta. Unfortunately, most were discards from milking herds 
and possibly some were being discarded because of loss of productive capacity due to 
brucella infection. Thus, the incidence of brucellosis may have been higher than 
amongst the goats which remained in the herds. On the other hand, some lightly 
infected goats could have been missed by the culture methods used. It is likely that 
about 20% of the goat population is infected. The rate of herd infection is probably 
in the region of 80%. 
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The number of infected goats is probably in the region of 10,000. If it was 
economically feasible to slaughter infected goats, there is, at present, no diagnostic test 
which can be relied upon to indicate infection in individual goats. It is considered that 
the first practical step in the control of caprine brucellosis in Malta is vaccination. 
A trial with a vaccine against Brucella melitensis infection in Maltese goats has already 
been completed and the result will be published separately. 


Sheep and Pigs 


It will be appreciated that the survey carried out in sheep was much less thorough 
than that done in pigs. Nevertheless, it is concluded that the incidence of Brucella 
melitensis infection in both these groups is in the region of 1%. Both species have 
intimate contact with goats. Especially is this true in the case of sheep. Thus, it 
seems likely that infection in both sheep and pigs is acquired by contact with infected 
goats. It is the author’s opinion that if brucellosis can be controlled in goats, there 
will be no need to take other action to control the disease in sheep and pigs. 


Summary 

It is estimated that in Malta between 300 and 400 infected dairy cattle are present 
in about 100 infected herds, two-thirds being infected with Brucella abortus and the 
others with Brucella melitensis. Approximately 20% of all goats and 1% of all sheep 
and pigs are estimated to be infected with Brucella melitensis, the only type of brucella 
organism so far isolated from these species. A campaign for the control of animal 
brucellosis amongst cattle and goats in Malta is already under way. This involves 
the elimination of bovine reactors by slaughter, and a vaccination campaign for goats. 
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REVIEWS 


NEwSOM’s SHEEP DISEASES, Second Edition, by Hadleigh Marsh, D.V.M. London. 
Bailliére, Tindall & Cox. 72/-. 


Sheep husbandry is one of the most important industries in the world. There are 
areas where the entire economy of the country depends basically upon the well being 
of the sheep and the insistent world-wide demands for wool and mutton. Great 
efforts have been made to improve the quality of sheep and to adapt them to environ- 
ment. This policy has led to the production of the many different and magnificent 
breeds at large today. Much work has been done in an attempt to discover the best 
forms of husbandry and in this regard the problems of nutrition have received great 
attention. It is strange that, whilst this development was going on, more attention was 
not paid to the diseases of sheep, other than those of parasitic origin. Sheep live in 
flocks and in extremely close contact the one with the other and so those diseases, 
that are of a contagious or infective type, or emanate from a common cause, which 
may be of a nutritional, deficiency, or poisonous nature, can bring great loss and even 
disaster. 


Accidents or disease of a non contagious nature affecting an individual animal 
are of no great consequence to a flock master. Economically it is only worth while 
to combat disease in terms of the flock. Much has been done during the last 100 
years, and especially during the last 50 years, and a great deal of knowledge con- 
cerning sheep diseases has been accumulated and some of the diseases which can 
spread through a flock like a plague can be controlled and/or prevented. The 
literature on sheep diseases is now so extensive that a worker in that particular sphere 
can keep “au fait” only with that which appertains to his own special interests. 
Practitioners lacking easy access to libraries are in a far worse state and their 
condition is not eased when they are approached constantly and anxiously by sheep 
owners in search of help. Dr. Newsom rendered a great service to his profession 
when, in 1952, he collected and analysed the available information on sheep diseases 
and set it down succinctly within the compass of a relatively small yet lucid text 
book. He was a recognised authority and he was able to record his own valuable 
observations. Dr. Newsom died in 1954 and Dr. Hadleigh Marsh has taken on the 
task of author and editor of this the 2nd edition. The format of the book remains 
much the same but the presentation has been changed a little and new information 
which has come to hand since 1952 has been added. 


American problems are, of course, given much attention but, basically, sheep 
diseases follow a prescribed pattern no matter which country is concerned. This 
book can be a “vade mecum” to any veterinary surgeon, no matter what his 
nationality, who may be called to give attention to sheep affected by disease. 


ANALELE INSTITUTULUI DE CERCETARI ZOOTEHNICE. VOL. XV. EpITURA AGRO- 
SILVICA DE STAT. Bucharest, 1958. 863 pages. 


This work, which is published by the Roumanian Ministry of Agriculture, forms a 
valuable contribution to the study of Animal Husbandry. Its scope is very wide, 
there are papers on topics as diverse as ‘ Considerations on experimental intestinal 
fistulae in sheep ’, ‘ The wintering of queen-bees outside the cluster ’ and ‘ The content 
of Vitamin A and carotin in the milk of domestic buffalo cows’ and as many of 
these studies have been carried out in the marginal-land of Roumania it should form 
a valuable addition to the libraries of all those who are particularly interested in the 
improvement of farming and animal husbandry generally in the undeveloped territories 
overseas. The book is very well produced, there are many illustrations in colour 
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and as there are comprehensive summaries to all the articles in English, French, 


German and Russian the language difficulty presents no bar to the perusal of its 
contents. 


ADVANCES IN VETERINARY SCIENCE. Volume 4. Edited by C. A. Brandly and 
E. L. Jungherr. 1958. New York & London. Acad. Press Inc. 12 dollars. 


Volume 4 contains articles by authors who dwell not in America alone; some 
are from Europe and one from Asia. The articles also go beyond the realms of 
infectious diseases and epidemiology. One or two have an epidemiological flavour 
such as that on “ Defence against Imported Animal Diseases” by F. A. Todd and 
the one on the “ Epizootiology of Leptospirosis” by J. van der Hoeden. “ The 
Toxicity of Insecticides and Herbicides to Livestock ” by R. D. Radcleff, “ Genetics 
and Disease ” by C. Stormont, “ Radiation Injury ” by B. F. Trum and J. H. Rust, 
give some indication of the wide field covered. 


It is important to be reminded that many infectious diseases sometimes appear in 
a different guise when first introduced into a country and that such diseases may pass 
unnoticed for some years. Furthermore it is as well to recognise that it is frequently 
more costly to live with a disease in one’s flocks and herds than to spend money on 
stamping it out. The part played by wild animals in disease of the domestic ones 
is well brought out in leptospirosis and the list of host species and the geographical 
distribution of the types of leptospiral is useful. 


The science of radiobiology encompasses many professions and has not developed 
within any particular one; the chapter on radiation injury is timely and both readable 
and informative for veterinary surgeons. The list of lethal and semi-lethal traits in 
farm animals and in dogs is a very useful part of the chapter on genetics. H. Marsh 
of Montana tells us briefly of the infectious diseases of sheep and the ground covered 
is large and inevitably the information given in some cases must of necessity be 
meagre. An interesting account of “ Infectious Atrophic Rhinitis of Swine ” is given 
by R. Gwatkin and he discusses the evidence so far available as to its aetiology. The 
aetiological agent or agents have not yet been determined but the severity of the 
condition and the rapidity of its spread may be influenced by many factors. Other 
pig diseases dealt with include “ Enzootic virus pneumonia ” and Glasser’s Disease: 
the latter is considered to be due to Haemophilus suis, but unfortunately the term 
Glasser’s disease has frequently been used for other conditions in pigs and it is 
confusing. 


A. Pommer gives an account of “ X-ray Therapy in Veterinary Medicine ” and 
the final chapter on Johne’s disease by N. H. Hole is a good account of our knowledge 
of the disease in cattle, sheep and goats. 


All the chapters conclude with excellent bibliographies and many contain valuable 
data in concise form. The value of the volume is thereby increased and it cannot help 
but be useful to veterinary surgeons whatever their particular sphere may be. 


LEHRBUCH DER RINDERBESAMUNG by Karl Eibl. Published by Paul Parey. 485 pages. 


During the past ten years a large number of books have appeared in all languages 
on the technical aspects of cattle breeding and the attendant problems of artificial 
insemination and infertility. This is of course a reflection of the development of the 
use of artificial insemination on a large scale in many countries and the concurrent 
crystallisation of the problems which exist. The Handbook of Cattle Breeding by 
Dr. Eibl is a welcome addition. It provides a methodical presentation of much of 
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the modern information on artificial insemination of cattle, the physiological back- 
ground to it and the associated pathological processes which can arise. It is perhaps 
deficient in that it provides references to text-books and monographs rather than to 
original publications, but is well presented and illustrated and will certainly be well 
received by German speaking veterinary surgeons and students, 


NEWS 


NORTHERN IRELAND PROFESSOR APPOINTED TO 
READING UNIVERSITY 


Professor R. G. Baskett, Professor of Agricultural Chemistry at Queen’s University, 
Belfast, and Dean of the Faculty of Agriculture, has been appointed Director of the 
National Institute for Research in Dairying at Reading University. He will take up 
his new appointment on August Ist, 1959. 


Mr. T. Stewart, M.R.C.V.S., D.V.S.M., Veterinary Advsier to Benger Labora- 
tories Limited, formerly lecturer in veterinary hygiene at the Royal (Dick) School of 
Veterinary Studies, Edinburgh University. Recently, he left for a three week tour of 
Canada’s hog raising areas. Sponsored by the Canadian Swine Breeders Association, 
Mr. Stewart will be lecturing to hog raisers on the subject of baby pig anaemia. 


PREVENTION OF ‘ HUSK’ 


Husk or hoose, a disease caused by a parasitic worm in the lungs of cattle is one 
of the most serious diseases of cattle in Gt. Britain to-day and is a source of consider- 
able economic loss. As a result of a fine example of collaboration between workers 
at Glasgow University and the Research Division of Allen & Hanburys Ltd. a vaccine 
designed to protect animals against this scourge is now available. The story behind 
this development is interesting and shows that in this type of biological research this 
country has much to offer to the world. 


The scientists, Jarrett, Jennings, McIntyre, Mulligan and Urquhart, members of 
the staff of Glasgow University Veterinary School carried out research on this disease 
with the assistance of grants from the Agricultural Research Council and after five 
years a vaccine was produced. As a result of collaboration with Allen & Hanburys 
extensive field trials involving many thousands of cattle were carried out and the 
vaccine was proved. Allen & Hanburys have now received a licence from the Ministry 
of Agriculture to go ahead with its production. 


The vaccine will be distributed under the name ‘ Dictol ’ and will be issued only 
to the veterinary profession. It represents an entirely new conception of a prophylactic 
medicine and it must be administered under professional supervision. 

The economic importance of the vaccine could scarcely be exaggerated. 


ERRATA 


Regarding the article by R. P. Lee and J. Armour which appeared in the January 
issue of this journal. Figure 6 was incorrectly labelled “ Eimeria bovis” whereas it 
should have been labelled “ Eimeria auburnensis”. Figure 9 was labelled ‘“ Eimeria 
auburnensis ” whereas it should have been labelled “ Eimeria bovis ”. 


